The Panel on Plant Health performed a pest categorisation of non-European isolates of Citrus tristeza virus (CTV) for the EU territory. CTV is a well characterised virus for which efficient detection assays are available. It is transmitted by vegetative multiplication of infected hosts and by aphid vectors. The most efficient one, Toxoptera citricida, has limited EU presence but another one, Aphis gossypii, is broadly distributed. CTV is reported from a range of countries outside the EU and EU isolates are present in seven of the eight citrus-growing member states. Non-EU isolates are not known to occur in the EU and therefore do not meet one of the criteria for being a Union regulated non-quarantine pest. The natural host range of CTV is restricted to Citrus, Fortunella and Poncirus species. CTV non-EU isolates are listed in Annex IIAI of Directive 2000/29/EC and the main pathway for entry, plants for planting, is closed by the existing legislation. CTV isolates may therefore only enter through minor alternative pathways. They have the potential to subsequently spread through plants for planting and through the action of aphid vectors. CTV non-EU isolates are able to cause severe symptoms on a range of citrus crops that EU isolates do not induce. Overall, non-EU CTV isolates meet all the criteria evaluated by EFSA to qualify as Union quarantine pests. The main knowledge gaps and uncertainties concern (1) the status of Rutaceae species other than Citrus, Fortunella and Poncirus as natural hosts for CTV; (2) the potential undetected presence of non-EU CTV isolates in the EU and in particular the prevalence and biological properties of CTV isolates that may be present in ornamental citrus; and (3) the inability of EU CTV isolates apparently related to non-European stem pitting (SP) isolates to cause SP in sweet orange.
Council Directive 2000/29/EC 1 on protective measures against the introduction into the Community of organisms harmful to plants or plant products and against their spread within the Community establishes the present European Union plant health regime. The Directive lays down the phytosanitary provisions and the control checks to be carried out at the place of origin on plants and plant products destined for the Union or to be moved within the Union. In the Directive's 2000/29/EC annexes, the list of harmful organisms (pests) whose introduction into or spread within the Union is prohibited, is detailed together with specific requirements for import or internal movement.
Following the evaluation of the plant health regime, the new basic plant health law, Regulation (EU) 2016/2031 2 on protective measures against pests of plants, was adopted on 26 October 2016 and will apply from 14 December 2019 onwards, repealing Directive 2000/29/EC. In line with the principles of the above mentioned legislation and the follow-up work of the secondary legislation for the listing of EU regulated pests, EFSA is requested to provide pest categorizations of the harmful organisms included in the annexes of Directive 2000/29/EC, in the cases where recent pest risk assessment/ pest categorisation is not available.
Terms of reference
EFSA is requested, pursuant to Article 22(5.b) and Article 29(1) of Regulation (EC) No 178/2002 3 , to provide scientific opinion in the field of plant health.
EFSA is requested to prepare and deliver a pest categorisation (step 1 analysis) for each of the regulated pests included in the appendices of the annex to this mandate. The methodology and template of pest categorisation have already been developed in past mandates for the organisms listed in Annex II Part A Section II of Directive 2000/29/EC. The same methodology and outcome is expected for this work as well.
The list of the harmful organisms included in the annex to this mandate comprises 133 harmful organisms or groups. A pest categorisation is expected for these 133 pests or groups and the delivery of the work would be stepwise at regular intervals through the year as detailed below. First priority covers the harmful organisms included in Appendix 1, comprising pests from Annex II Part A Section I and Annex II Part B of Directive 2000/29/EC. The delivery of all pest categorisations for the pests included in Appendix 1 is June 2018. The second priority is the pests included in Appendix 2, comprising the group of Cicadellidae (non-EU) known to be vector of Pierce's disease (caused by Xylella fastidiosa), the group of Tephritidae (non-EU), the group of potato viruses and virus-like organisms, the group of viruses and virus-like organisms of Cydonia Mill., Fragaria L., Malus Mill., Prunus L., Pyrus L., Ribes L., Rubus L. and Vitis L.. and the group of Margarodes (non-EU species). The delivery of all pest categorisations for the pests included in Appendix 2 is end 2019. The pests included in Appendix 3 cover pests of Annex I part A section I and all pests categorisations should be delivered by end 2020.
For the above mentioned groups, each covering a large number of pests, the pest categorisation will be performed for the group and not the individual harmful organisms listed under "such as" notation in the Annexes of the Directive 2000/29/EC. The criteria to be taken particularly under consideration for these cases, is the analysis of host pest combination, investigation of pathways, the damages occurring and the relevant impact.
Finally, as indicated in the text above, all references to 'non-European' should be avoided and replaced by 'non-EU' and refer to all territories with exception of the Union territories as defined in Article 1 point 3 of Regulation (EU) 2016/2031. Citrus tristeza virus (CTV; non-European isolates) is one of a number of pests listed in the Appendices to the Terms of Reference (ToR) to be subject to pest categorisation to determine whether it fulfils the criteria of a quarantine pest or those of a regulated non-quarantine pest (RNQP) for the area of the European Union (EU) excluding Ceuta, Melilla and the outermost regions of Member States referred to in Article 355(1) of the Treaty on the Functioning of the European Union (TFEU), other than Madeira and the Azores.
This pest categorisation covers non-European isolates of CTV, which are defined by their geographical origin outside of the European Union territory. As such, CTV isolates occurring outside of the EU territory are considered as non-EU isolates of CTV. In the same way, a plant infected with CTV originating in a non-EU country is considered to be infected with a non-EU CTV isolate. EU CTV isolates are not covered by the present pest categorisation, unless considered necessary for a better understanding. In this case, the extension of coverage to EU isolates is explicitly stated. However, EU isolates of CTV have been addressed in a previous Opinion of the Plant Health Panel of EFSA (EFSA, 2014).
2.
Data and methodologies 2.1. Data 2.1.1. Literature search A literature search on Citrus tristeza virus (non-European isolates) was conducted at the beginning of the categorisation in the ISI Web of Science bibliographic database and further references and information were obtained from experts, from citations within the references and grey literature.
During its categorisation of EU CTV isolates (EFSA PLH Panel, 2014) , the Plant Health panel conducted an extensive analysis of the information available on the intraspecific molecular and biological diversity of CTV. Although many new genomic sequences of CTV isolates have been reported since then, these sequences do not modify in any major way our understanding of CTV intraspecific diversity. The elements and conclusions reached in the previous EFSA CTV opinion (EFSA PLH Panel, 2014) are still current and are therefore provided, as a citation of the 2014 opinion (between quotation marks and in italics), in what follows.
Database search
Pest information, on host(s) and distribution, was retrieved from the EPPO Global Database (EPPO, 2017) .
Data about import of commodity types that could potentially provide a pathway for the pest to enter the EU and about the area of hosts grown in the EU were obtained from EUROSTAT.
The Europhyt database was consulted for pest-specific notifications on interceptions and outbreaks. Europhyt is a web-based network launched by the Directorate General for Health and Consumers (DG SANCO), and is a subproject of PHYSAN (Phyto-Sanitary Controls) specifically concerned with plant health information. The Europhyt database manages notifications of interceptions of plants or plant products that do not comply with EU legislation, as well as notifications of plant pests detected in the territory of the MSs and the phytosanitary measures taken to eradicate or avoid their spread.
The NCBI GenBank database was consulted to obtain information on partial and complete genomic CTV sequences on August 25, 2017 (NCBI, 2017).
Methodologies
The Panel performed the pest categorisation for CTV (non-European isolates), following guiding principles and steps presented in the EFSA guidance on the harmonised framework for pest risk assessment (EFSA PLH Panel, 2010) and as defined in the International Standard for Phytosanitary Measures No 11 (FAO, 2013) and No 21 (FAO, 2004) .
In accordance with the guidance on a harmonised framework for pest risk assessment in the EU (EFSA PLH Panel, 2010), this work was initiated following an evaluation of the EU's plant health regime. Therefore, to facilitate the decision-making process, in the conclusions of the pest categorisation, the Panel addresses explicitly each criterion for a Union quarantine pest and for a Union RNQP in accordance with Regulation (EU) 2016/2031 on protective measures against pests of plants, and includes additional information required as per the specific terms of reference received by the European Commission. In addition, for each conclusion, the Panel provides a short description of its associated uncertainty. Table 1 presents the Regulation (EU) 2016/2031 pest categorisation criteria on which the Panel bases its conclusions. All relevant criteria have to be met for the pest to potentially qualify either as a quarantine pest or as a RNQP. If one of the criteria is not met, the pest will not qualify. Note that a pest that does not qualify as a quarantine pest may still qualify as a RNQP which needs to be addressed in the opinion. For the pests regulated in the protected zones only, the scope of the categorisation is the territory of the protected zone, thus the criteria refer to the protected zone instead of the EU territory.
It should be noted that the Panel's conclusions are formulated respecting its remit and particularly with regards to the principle of separation between risk assessment and risk management (EFSA founding regulation (EU) No 178/2002); therefore, instead of determining whether the pest is likely to have an unacceptable impact, the Panel will present a summary of the observed pest impacts. Economic impacts are expressed in terms of yield and quality losses and not in monetary terms, while addressing social impacts is outside the remit of the Panel, in agreement with EFSA guidance on a harmonised framework for pest risk assessment (EFSA PLH Panel, 2010). Is the identity of the pest established, or has it been shown to produce consistent symptoms and to be transmissible?
Is the identity of the pest established, or has it been shown to produce consistent symptoms and to be transmissible?
Absence/ presence of the pest in the EU territory (Section 3.2)
Is the pest present in the EU territory?If present, is the pest widely distributed within the EU? Describe the pest distribution briefly!
Is the pest present in the EU territory? If not, it cannot be a protected zone quarantine organism.
Is the pest present in the EU territory? If not, it cannot be a regulated non-quarantine pest.
(A regulated non-quarantine pest must be present in the risk assessment area).
Regulatory status (Section 3.3)
If the pest is present in the EU but not widely distributed in the risk assessment area, it should be under official control or expected to be under official control in the near future.
The protected zone system aligns with the pest free area system under the International Plant Protection Convention (IPPC).The pest satisfies the IPPC definition of a quarantine pest that is not present in the risk assessment area (i.e. protected zone).
Is the pest regulated as a quarantine pest? If currently regulated as a quarantine pest, are there grounds to consider its status could be revoked?
Pest potential for entry, establishment and spread in the EU territory (Section 3.4)
Is the pest able to enter into, become established in, and spread within, the EU territory? If yes, briefly list the pathways! Is the pest able to enter into, become established in, and spread within, the protected zone areas?Is entry by natural spread from EU areas where the pest is present possible?
Is spread mainly via specific plants for planting, rather than via natural spread or via movement of plant products or other objects?Clearly state if plants for planting is the main pathway! Potential for consequences in the EU territory (section 3.5)
Would the pests' introduction have an economic or environmental impact on the EU territory?
Would the pests' introduction have an economic or environmental impact on the protected zone areas? Does the presence of the pest on plants for planting have an economic impact, as regards the intended use of those plants for planting? Available measures (Section 3.6)
Are there measures available to prevent the entry into, establishment within or spread of the pest within the EU such that the risk becomes mitigated?
Are there measures available to prevent the entry into, establishment within or spread of the pest within the protected zone areas such that the risk becomes mitigated? Is it possible to eradicate the pest in a restricted area within 24 months (or a period longer than 24 months where the biology of the organism so justifies) after the presence of the pest was confirmed in the protected zone?
Are there measures available to prevent pest presence on plants for planting such that the risk becomes mitigated?
Conclusion of pest categorisation (Section 4)
A statement as to whether (1) all criteria assessed by EFSA above for consideration as a potential quarantine pest were met and (2) if not, which one(s) were not met.
A statement as to whether (1) all criteria assessed by EFSA above for consideration as potential protected zone quarantine pest were met, and (2) if not, which one(s) were not met.
A statement as to whether (1) all criteria assessed by EFSA above for consideration as a potential regulated nonquarantine pest were met, and (2) if not, which one(s) were not met.
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The Panel will not indicate in its conclusions of the pest categorisation whether to continue the risk assessment process, but, following the agreed two-step approach, will continue only if requested by the risk managers. However, during the categorisation process, experts may identify key elements and knowledge gaps that could contribute significant uncertainty to a future assessment of risk. It would be useful to identify and highlight such gaps so that potential future requests can specifically target the major elements of uncertainty, perhaps suggesting specific scenarios to examine.
3.
Pest categorisation 3.1. Identity and biology of the pest 3.1.1. Identity and taxonomy
Citrus tristeza virus is a well characterised virus in the genus Closterovirus of the Closteroviridae family (Karasev and Martelli et al., 2012) . It has a large, ca. 19 kilobases positive sense, single-stranded RNA genome and complete or partial genomic sequences are available for a large number of CTV isolates (EFSA PLH Panel, 2014).
Biology of the pest
The biological properties described apply to all CTV isolates, and there is no information to suggest that non-EU CTV isolates differ from EU ones in these respects. However, different CTV isolates can cause considerably different symptoms in citrus and can differ in their vector transmission properties.
CTV is a phloem-associated virus. It replicates in the cytoplasm of companion or phloem parenchyma cells of its hosts. It is therefore graft-transmissible agent which, as other plant viruses, is transmitted through the vegetative multiplication of infected host plants. In addition, similar to other closteroviruses, it is transmitted by aphids in a semi-persistent manner (Yokomi et al., 1989) . It is not known to be seed- (McClean, 1957) or pollen-transmitted in any of its hosts .
CTV is transmitted by several aphid species (Michaud, 1998; Moreno et al., 2008) . Five minutes to a few hours of feeding are sufficient for virus acquisition. There is no latency period and the aphids remain viruliferous for only about 24 h, infectivity being completely lost within 48 hours of virus acquisition (Raccah et al., 1976) . Toxoptera citricida (Kirkaldy) is the most efficient vector of CTV (Michaud, 1998; Moreno et al., 2008; Gottwald, 2010) . Aphis gossypii (Glover), although somewhat less efficient than T. citricida, is also an effective vector (Yokomi et al., 1994) . Under experimental conditions Aphis spiraecola (Patch, formerly A. citricola van der Goot) and Toxoptera aurantii (Boyer de Fonscolombe) are able to transmit CTV (Hermoso de Mendoza et al., 1984; Yokomi and Garnsey, 1987) . They are however considered to be less efficient and less important vectors than the two other species. Transmission efficiency also varies between CTV isolates.
The known natural host range of CTV is restricted to species of the genera Citrus, Poncirus and Fortunella (subfamily Aurantioidae, family Rutaceae, Moreno et al., 2008) . Depending on host species, cultivar and CTV isolate, CTV may cause a variety of symptoms in these hosts.
Intraspecific diversity
During categorisation of EU CTV isolates (EFSA PLH Panel, 2014) , the Plant Health panel conducted an extensive analysis of the information available on the intraspecific molecular and biological diversity of CTV. Although many new genomic sequences of CTV isolates have been reported since then, 4 these sequences do not modify in any major way, our understanding of CTV intraspecific diversity. The elements and conclusions reached in the previous EFSA CTV opinion (EFSA PLH Panel, 2014) are still current and are therefore provided, as a citation of the 2014 opinion (between quotation marks and in italics), in what follows.
Serological and molecular diversity
'There is ample evidence for serological diversity, and monoclonal antibodies have been generated that react against either a broad spectrum of CTV isolates or with very specific isolates. The antibody MCA13 reacts only with severe CTV isolates (Permar et al., 1989) and is used to discriminate between mild (non-decline-and non-stem pitting disease (SP)-inducing) and severe (decline-or SP-inducing) isolates. The molecular diversity of CTV was evident from analyses of partial genome sequences ), but when a comprehensive dataset of full genome sequences became available, a more complete definition of CTV strains was possible. Following the most recent review of current knowledge on CTV, virus isolates of this species have been grouped into strains (Harper, 2013) '.
'It should however be noted that the term "strain" has been very loosely used in the literature in the past, sometimes as a synonym for "isolate" and sometimes to regroup isolates based on their biological properties, or on a combination of the molecular and predicted biological properties. As a consequence of this loose and inconsistent use of terminology, the literature is frequently confusing'.
'Because recombination was shown to have contributed significantly to the evolutionary history of some isolates or strains of CTV (Vives et al., 2005; Melzer et al., 2010; Harper, 2013) , the entire genome sequence is currently taken into account for the taxonomic assignation of isolates to CTV strains. For strain demarcation, the complete genome sequence has to differ by >7.5% (and the sequence of either ORF1a or the encoded protein by >8%). Recombination analyses of representatives of the recognised strains are also required (Harper, 2013) . However, for practical reasons, assignation of an isolate to a particular strain has been (and often still is) frequently based on short genome sequence fragments obtained following polymerase chain reaction (PCR) amplification'.
Biological diversity
'Three major syndromes are associated with CTV infections in citrus: tristeza, SP 5 and seedling yellows (SY, Moreno and Garnsey, 2010; Dawson et al., 2013) . Tristeza is a decline syndrome caused by the vast majority of CTV isolates in different citrus species such as sweet orange (Citrus sinensis), mandarins (C. reticulata), grapefruits (C. paradisi Macfadyen), kumquats (Fortunella sp.) and limes (C. aurantifolia (Christm.) Swingle) when grafted on rootstocks of sour orange (C. aurantium) or lemon (C. limon). Tristeza is therefore a bud union disease that develops only in susceptible rootstocks/scion combinations. The observed decline can be extremely rapid (''quick decline"), with wilting and death of trees occurring within a few days or weeks, or it can be a slower process, occurring over months or even years'.
'SP is the second type of syndrome associated with CTV infection. It occurs in susceptible species regardless of the rootstock used, and can affect both rootstock and grafted varieties . It is characterised by the development of pits in the trunk and stem resulting from cambium malfunctioning. SP symptoms are associated with decreased tree vigour, dwarfing of plants and reduced fruit yield and quality'.
'SY is a CTV-induced syndrome observed in young plants, most notably under greenhouse conditions. It is characterised by a general yellowing and stunting of affected seedlings and is mostly observed in sour orange, lemons and grapefruit 
'There is biological variability in the ability of CTV isolates to cause these three types of syndromes in susceptible hosts and, consequently, CTV isolates have been grouped into pathogenic categories (Garnsey et al., 2005) . Within the limits of the assays, symptom differences can be attributed to properties of the infecting CTV isolate. When sour orange is used as a rootstock, the majority of CTV isolates are able to cause tristeza decline symptoms; however, some isolates, such as the T385 Spanish isolate, do not appear to cause decline and are therefore often referred to as "mild isolates" (Vives et al., 1999; Moreno et al., 2008) . This term is also commonly used to refer to isolates unable to cause SP or SY symptoms, adding confusion to the literature. Similarly, the term "severe isolates" is used to describe decline-inducing isolates (in particular in quick decline situations) but, confusingly, is also used to describe isolates causing SP or SY'.
'CTV isolates also show variability in their ability to overcome the CTV resistance observed in trifoliate orange (Poncirus trifoliata). P. trifoliata is used as a rootstock, albeit not extensively, in Europe. While the majority of virus isolates cannot infect trifoliate orange, a few recombinant RB isolates have been described (Harper et al., 2010 ) that can overcome this resistance, and are able to replicate in and systemically invade resistant plants'.
Correlation between molecular and biological diversity
'By combining host response, serological and molecular data, efforts were made to establish clear and reproducible correlations between molecular variability of virus isolates/strains and their biological (pathogenic) properties. Genome sequences of reference isolates with experimentally wellcharacterised pathogenicities (mild isolate T30 from Florida, severe isolate T36 from Florida [declineand SY-inducing), SP-inducing isolates T3 and VT from Florida and Israel (Garnsey et al., 2005) ] were determined. This provided a framework of CTV reference isolates to which sequences, biological properties and virulence of newly characterised isolates could be compared. This showed that, to a certain extent, biological properties correlated with those of the most closely related reference Roy and Brlansky, 2009) 
'However, growing evidence from sequencing and biological assays demonstrates that CTV isolates assigned to a particular strain can differ remarkably in their abilities to induce particular symptoms; therefore, the notion of a tight correlation between CTV strains and the symptoms induced is no longer valid (Harper, 2013) . As with other viruses, slight differences in sequence can lead to important changes in the phenotype of the disease induced Harper, 2013) ; 6 as a result, CTV strains cannot be considered to be a homogenous ensemble of isolates sharing identical pathogenicity profiles. Similarly, the monoclonal antibody CTV MCA13 (Permar et al., 1989) , commonly used to identify severe (tristeza-and SP-inducing) isolates, can sometimes react with mild isolates (Hilf and Garnsey, 2002) , which, as shown by complete genome sequencing (Varveri et al., 2014) , is probably caused by mutations in the region where the neotope for MCA13 is localised'.
'The analysis of CTV infections in citrus has also revealed that, as with other RNA viruses, infected plants may contain a pool of sequence variants that may belong to a single strain or even to several strains (Rubio et al., 2001 ). Thus, CTV isolates often comprise mixed virus populations (Harper, 2013) , further complicating the analysis of the symptoms caused by individual variants/strains. There is essentially no understanding of how combinations of virus genotypes affect disease symptoms and severity, further complicating any efforts to establish a connection between virus genotype and disease phenotype (Harper, 2013) '. 'Unfortunately, much confusion in the literature has resulted from initial attempts to ascribe specific pathogenic properties to CTV strains and, later, from attempts to dispell the underlying hypothesis'.
Diversity of European CTV isolates
'Partial or complete genome sequences of a number of European CTV isolates are available, and these demonstrate the presence of several CTV strains (Rubio et al., 2001) . Several CTV isolates/ strains (e.g. RB isolates) are not known to occur in Europe. From a biological perspective, both tristeza decline-inducing isolates and mild isolates, unable to induce decline in susceptible rootstock/scion combinations, are known in Europe (Varveri et al., 2014) . CTV isolates causing severe SY symptoms in citrus have also been reported (Ferretti et al., 2014) . Although sequence variants genetically similar to those of the SP-inducing non-European CTV isolates have been detected in the EU (Ruiz-Ruiz et al., 2006) , and have even been implicated in outbreaks with severe tristeza decline symptoms (Owen et al., 2014) , SP symptoms in sweet orange have not been observed in field surveys and only rarely occurring, inconspicuous symptoms were induced in indicator plants in the greenhouse (BallesterOlmos et al., 1993; Pedro Moreno, Valencian Institute for Agricultural Research, personal communication, 2014) . RB isolates which can overcome P. trifoliata resistance have been found in New Zealand (Harper et al., 2010) , and sequence variants similar to those of the RB isolates have been reported in a few additional countries outside of Europe but not in the EU (Mariano Cambra, Valencian Institute for Agricultural Research, personal communication, 2014)'.
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'Overall, European CTV isolates appear to represent only a fraction of the biological and molecular diversity present in CTV isolates throughout the world. Given that, aside from the pathogenic properties of virus isolates characterised on a limited set of indicator hosts, the biological properties of European CTV populations are incompletely understood, this general evaluation is associated with significant uncertainties'.
Conversely, it is clear that non-EU CTV isolates present a broader molecular and genetic diversity than EU-ones. In particular, non-EU isolates comprise some isolates able to cause severe SP symptoms in sweet orange, or RB isolates that can overcome the resistance of trifoliate orange and its hybrids (Harper et al., 2010) , all of which do not appear to have so far equivalents in populations of EU isolates. This conclusion is however associated with significant uncertainties, in particular because the diversity of CTV isolates present in ornamental citrus species such as kumquats or calamondin has been very little analysed to date.
Detection and identification of the pest
As extensively described in the previous EFSA opinion on CTV (EFSA PLH Panel, 2014) a wide range of techniques are available for the detection of CTV, including graft-inoculation of indicator plants (Wallace and Drake, 1951; Garnsey et al., 2005; Pina et al., 2005) , serological assays (Garnsey and Cambra, 1991; Garnsey et al., 1993; Cambra et al., 2000a,b) , molecular tests based on reverse transcription polymerase chain reaction (RT-PCR) (Nolasco et al., 1993; Olmos et al., 1996) or realtime PCR (Bertolini et al., 2008; Vidal et al., 2012) . Real-time PCR with genotype-specific probes (Ruiz Ruiz et al., 2009; Ananthakrishnan et al., 2010) or genotyping using a miniaturised silicon lab-onchip (LoC) device (Scuderi et al., 2016) allow the specific detection and quantification of CTV strains 8 even in mixed infection. Standard protocols allowing the unequivocal identification of CTV are available (EPPO, 2004) . With the availability of high-throughput sequencing methods complete genome sequence determination is also more and more used for CTV isolates characterisation.
However, as stated in the previous EFSA Opinion on CTV (EFSA PLH Panel, 2014) 'in the absence of appropriate biological assays (Garnsey et al., 2005; Wang et al., 2013) , these methods appear of limited value for the prediction of pathogenic properties of CTV isolates Harper et al., 2010) . Therefore, a combination of biological, molecular and, possibly, serological data are needed for a conclusive characterisation of the genetic and pathogenic features of a CTV isolate'.
3.2.
Pest distribution
Pest distribution outside the EU
As indicated in the previous EFSA Opinion on CTV (EFSA PLH Panel, 2014) 'CTV is originally a pathogen of non-European origin [and] has been recorded in most citrus-growing areas of all five continents. In general, country reports do not specify the presence of particular CTV isolates/strains or of the biological properties of the isolates; however, RB isolates have been specifically reported from New Zealand (Harper et al., 2010) and, more recently, from Puerto Rico, where they have most likely been present since 1992 (Roy et al., 2013) . In addition, outside of Europe, in the main citrusproducing countries of the world, CTV isolates causing SP appear to be present and prevalent, and in some citrus-producing industries cross-protection against these CTV isolates is necessary for economic production ' (Figure 1 ).
Are detection and identification methods available for the pest?
YES, for CTV in general but there are no specific assays for the detection of non-EU isolates Last updated: 2017-09-13
Pest distribution in the EU
As indicated in the previous EFSA Opinion on CTV (EFSA PLH Panel, 2014) 'Based on MSs' answers to the EFSA questionnaire, CTV is present in seven out of the eight EU MSs [Spain, Italy, Greece, Cyprus, Croatia, Portugal and France] with significant citrus production (according to the Eurostat database, see Table 8 ). In Malta, where virus surveys are continuously conducted (Attard et al., 2009) , occasional findings of CTV have been followed by eradication efforts, and CTV is now considered to be eradicated there (Table 2) . For other MSs, CTV is considered transient, under eradication (France), Is the pest present in the EU territory? If present, is the pest widely distributed within the EU?
NO, non-EU isolates of CTV are not known to be present in the EU
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present with few occurrences (Greece) or with restricted distribution (Cyprus, Italy), or present but with parts of the country still unaffected (Portugal). CTV is present and widespread in Spain and Croatia. 9 With regards to France, the protected zone status of Corsica has recently been removed (Commission Implementing Directive 214/78/EU). The most recent reports of CTV interception are from Italy, France and Portugal and concern CTV found in sweet orange (C. sinensis) and mandarin (C. reticulata) plants imported from Spain'.
'In general, CTV infections in Europe in citrus species grafted on sour orange rootstocks are characterised by typical tristeza rapid decline symptoms, ranging in severity, or by no symptoms at all (Ballester-Olmos et al., 1993; Moreno et al., 2008) , the latter situation corresponding to mild isolates unable to cause decline (Varveri et al., 2014) . Irrespective of the rootstock/scion combination, symptoms of SP have not yet been observed on sweet orange in the field in Europe.
10 Despite this, CTV genotypes closely related to isolates found in other parts of the world, and associated with severe SP symptoms, have been reported in Sicily (Davino et al., 2005; Rizza et al., 2007) , 11 Spain (Ruiz-Ruiz et al., 2006) , Crete (Owen et al., 2014) , Greece (Malandraki et al., 2011) and the east Adriatic region (mainly Croatia and Montenegro, Cerni et al., 2009) . CTV genotypes representing the RB strain, able to "break" the resistance of P. trifoliata, are not known to occur Europe'.
So, overall, the Panel concludes that non-EU isolates of CTV are not present in the EU and therefore do not meet this criterion to qualify as a Union RNQP. However, as stated in the 2014 CTV Opinion, there are uncertainties attached to this evaluation. In particular 'There are uncertainties about the reason(s) for the apparent inability of CTV isolates, closely related to SP-inducing isolates, to cause SP symptoms in sweet orange orchards in Europe, and about the potential mid-and long-term evolution of this situation'. And 'Another area of uncertainty concerns the extremely limited information available on the prevalence and biological properties of CTV isolates that may be present in ornamental citrus such as kumquats (Fortunella sp.) and calamondin (Citrofortunella microcarpa) in Europe'.
Vectors and their distribution in the EU
T. citricida is the most efficient vector of CTV. It is a regulated pest listed in Annex IIAI of Council Directive 2000/29/EC. In the EU, it is reported only from Portugal and Spain, in both cases with a restricted distribution (EPPO GD accessed on 29 June 2017) and away from the most important citrusproducing areas of these countries. It is however reported by the same source as widespread in Madeira.
A. gossypii, A. spiraecola and T. aurantii, the other known CTV vector species, are present in Europe. In particular, A. gossypii, the second most efficient vector, is widespread in the EU (Figure 2) .
As stated in the previous EFSA Opinion on CTV (EFSA PLH Panel, 2014) 'The efficiency by which CTV isolates are transmitted by A. gossypii varies with the particular virus isolate, but is generally greater than 50% and thus, with its high population sizes, A. gossypii plays a major role in epidemics of CTV in Spain (Cambra et al., 2000a) and across Europe. Overall, and with minimal uncertainty, aphid vectors, with the potential to contribute to CTV spread, can be considered to be widely available in the EU'. 9 As of 28 August 2017, CTV status in Croatia is reported as 'present, restricted distribution' and 'present, few occurrences' for Portugal in the EPPO Global Database. 10 However, some CTV isolates inducing SP on branches of field grapefruit and sweet orange have been reported in Cyprus (Papayiannis et al., 2007) , but the Panel was unable to identify further information on the current situation of these isolates 11 In this specific case, SP was observed on Mexican lime and not on sweet orange and grapefruit. Partial sequence analysis suggested symptoms were caused by a SY isolate. More recent results indicate however that the isolate involved is a VT-Asian subtype strain .
3.3.
Regulatory status The fruits shall be free from peduncles and leaves and the packaging shall bear an appropriate origin mark.
Section II
Plants, plant products and other objects originating in the community Plants, plant products and other objects Special requirements 30.1 Fruits of Citrus L., Fortunella Swingle, Poncirus Raf., and their hybrids
The packaging shall bear an appropriate origin mark Annex V Plants, plant products and other objects which must be subject to a plant health inspection (at the place of production if originating in the community, before being moved within the community -in the country of origin or the consignor country, if originating outside the community) before being permitted to enter the community Part A Plants, plant products and other objects originating in the community I.Plants, plant products and other objects which are potential carriers of harmful organisms of relevance for the entire Community and which must be accompanied by a plant passport 1.4 Plants of Fortunella Swingle, Poncirus Raf., and their hybrids, Casimiroa La Llave, Clausena Burm. f., Vepris Comm., Zanthoxylum L. and Vitis L., other than fruit and seeds. 1.5 Without prejudice to point 1.6, plants of Citrus L. and their hybrids other than fruit and seeds. 1.6 Fruits of Citrus L., Fortunella Swingle, Poncirus Raf. and their hybrids with leaves and peduncles.
Part B
Plants, plant products and other objects originating in territories, other than those territories referred to in part A. I. Plants, plant products and other objects which are potential carriers of harmful organisms of relevance for the entire Community 3.4. Entry, establishment and spread in the EU 3.4.1. Host range
As stated in the previous EFSA Opinion on CTV (EFSA PLH Panel, 2014) , 'CTV has a restricted host range, and plants of Citrus spp., including lemon, lime, sweet and sour orange, tangerine, mandarin, grapefruit; Fortunella spp., a genus comprising several kumquat species ; and Poncirus spp. are the only known natural hosts. Citrus species are widely cultivated in the Mediterranean part of the EU, while kumquats and some other citrus species, such as calamondin, are cultivated mainly as ornamental trees and have a more limited commercial importance'.
In addition 'Several plant species belonging to other genera within the subfamily Aurantioideae (Aegle, Aeglopsis, Afraegle, Atalantia, Citropsis, Clausena, Eremocitrus, Hesperethusa, Merrillia, Microcitrus, Pamburus, Pleiospermium and Swinglea) have been shown to be experimental hosts of CTV . CTV has also been experimentally transmitted to Passiflora gracilis and P. caerulea [family Passifloraceae M € uller et al., 1974; Roistacher and Bar-Joseph, 1987) ]. However, experimental hosts of CTV, outside of the Rutaceae family, are unlikely to have any practical significance. Uncertainties exist on the status of Rutaceae other than Citrus, Fortunella and Poncirus as natural hosts for CTV, especially those that are used as ornamentals, and about their potential significance for virus dissemination and CTV epidemiology'.
Entry
The most important pathway for entry, the trade of plants for planting of the known host species of CTV, Citrus, Fortunella and Poncirus and their hybrids is closed by the existing Annex III legislation (see 3.3.2 and Table 4 above). As a consequence, entry is only considered to be possible on alternative, low probability and/or high uncertainty pathways:
• Trade of plants of Rutaceae species which are not known to be natural hosts of CTV but have been shown to be experimental hosts (see Section 3.4.1).
• Entry of viruliferous vectors on unregulated plants or plant products or as hitchhikers, but infectivity is lost rapidly (see Section 3.1.2) so that the probability of transfer to a suitable host would appear to the very low.
• Illegal entry of infected plants for planting of susceptible host species for commercial or for personal use. (Table 6 ).
Last update 14-6-17 CTV (EFSA PLH Panel, 2014) , 'The rate of CTV transmission in the field is influenced by many factors, including the composition and density of aphid populations, environmental conditions and the susceptibility of citrus species and varieties present . In Europe, given the restricted presence of the very efficient T. citricida vector, A. gossypii is the most relevant vector for CTV spread, and disease epidemics are associated with this vector (Gottwald et al., 1997; Cambra et al., 2000a; Davino et al., 2005) . Recent evidence from virus/vector studies under laboratory conditions highlights the important role played by A. gossypii in CTV disease outbreaks in Calabria (Campolo et al., 2014) . Single A. gossypii insects acquired local CTV isolates after a 30-min feeding acquisition period and transmitted the virus, in a semi-persistent transmission mode, after a 60-min feeding transmission period (Campolo et al., 2014) . Only four aphids per plant were needed to reach a 50% CTV transmission probability, thereby demonstrating the ability of local A. gossypii populations to efficiently spread CTV'. 'Recent studies conducted in various countries (Gottwald et al., 1995; Cambra et al., 2000a; Davino et al., 2005 Davino et al., , 2013 Ferretti et al., 2014; Owen et al., 2014) show that spread of CTV in orchards can be rapid [. . .] . Spread is associated with aphid vectors, but also with the movement of vegetatively propagated plants for planting, including ornamental citrus such as calamondin and kumquats (Chatzivassiliou and Nolasco, 2014) '.
Also, 'Despite a limited number of interception reports (Europhyt database) linking intra-EU trade of plants for planting with CTV movement, existing citrus certification systems constitute a strong limitation to the CTV spread through the plants for planting pathway'.
Overall, there is very limited uncertainty that if introduced into the EU, non-EU isolates of CTV would be able to efficiently spread, in a similar fashion and through the same mechanisms that have ensured the spreading of EU isolates.
Impacts
The analysis of potential CTV impacts performed in the frame of the previous EFSA opinion (EFSA PLH Panel, 2014) is still current and is therefore provided here.
'CTV causes two very serious diseases of citrus, tristeza decline and SP, and has had a serious impact in all major citrus-growing regions of the world. Almost 100 million trees grafted on susceptible rootstocks have died worldwide from tristeza decline, the affected species being mainly sweet orange (C. sinensis) and mandarin (C. reticulata) (Bar-Joseph et al., 1989) . Affected trees commonly show decline symptoms including foliage yellowing and shedding, twig dieback, progressive reduction of root systems, size decrease and discoloration of fruits, which are eventually followed by plant death. In its most dramatic manifestation, citrus tristeza disease causes a quick decline characterised by the sudden appearance of rapidly progressing symptoms eventually resulting in collapse and death of the tree within days or weeks from symptom onset. Tristeza decline can also be slow, which results in plant deterioration over longer periods of up to several years, sometimes with a latency period of up to 20 years, during which time CTV infection causes only mild symptoms or no symptoms at all (Garnsey and Lee, 1988) '.
'In contrast to tristeza decline, SP affects mostly lime, grapefruit, and sweet orange (C. sinensis (L.) Osbeck), regardless of the rootstock on which these species are grafted. Symptoms of SP consist of irregular radial growth of the tree or its stems caused by the disruption of meristematic activity at localised parts of the cambium. This generates depressions in the wood that may assume a ropy, channelled, porous or spongy appearance. SP can be accompanied by stunting, yellowing and size reduction of leaves. It affects tree vigour and is associated with a considerable reduction in fruit yield and quality (Bar-Joseph and Dawson, 2008; Moreno and Garnsey, 2010) . However, there is no deterioration or death of affected trees. Despite the fact that European isolates closely related to non-European, SP-inducing isolates have been detected in several EU MSs, SP symptoms have not been observed in sweet orange groves of the EU. There is uncertainty regarding the reasons underlying this observation and concerning possible future developments'.
'SY consists of stunting, small, pale or yellow leaves, and reduced root systems appearing in sour orange, grapefruit or lemon seedlings. The syndrome is sometimes transitory and followed by recovery of affected plants, which may resume normal growth. SY is generally not considered a major constraint and is mostly observed in greenhouse-grown plants '.
As non-EU isolates of CTV are not currently present in the EU, there is currently no impact. However, CTV causes very severe diseases of citrus and can have a very considerable impact on the citrus industry. A range of non-EU CTV isolates are able to cause the severe SP disease, mostly on lime, grapefruit, and sweet orange, a syndrome against which the European orchards are not protected. There are little uncertainties that the introduction and spread of such isolates would have severe detrimental effects on EU citrus crops. The same would apply to the introduction in the EU of RB isolates.
For the same reasons, the presence of EU or non-EU isolates of CTV on citrus plants for planting very severely affects their intended use, with very limited uncertainty.
3.6.
Availability and limits of mitigation measures 3.6.1. Biological or technical factors limiting the feasibility and effectiveness of measures to prevent the entry, establishment and spread of the pest
• Efficient transmission of the virus by at least one widespread aphid species • Existence of asymptomatic, mild isolates • Possibility of asymptomatic infection in some hosts (latency, lower susceptibility, etc.).
3.6.2. Biological or technical factors limiting the ability to prevent the presence of the pest on plants for planting
Control methods
• Use of rootstocks preventing the development of tristeza decline on the scions. This strategy is however not efficient against SP causing isolates or RB isolates
• Cross-protection against SP isolates by pre-inoculation of trees with mild protecting isolates • Control of aphid vector populations to limit the spread of CTV. But this measure is relatively inefficient, except in nurseries, given the characteristics of the transmission mode
• Use of certified planting material, elimination of infected trees to reduce local inoculum.
Uncertainty
Four main aspects affected by uncertainties have been identified by the Panel:
• Uncertainties on the status of Rutaceae species other than Citrus, Fortunella and Poncirus as natural hosts for CTV, and about their potential significance for virus dissemination and CTV epidemiology.
• Uncertainties about whether some non-EU CTV isolates might be present but not detected in the EU.
• Uncertainties about the inability of European CTV isolates, apparently related to non-European SP-inducing isolates, to cause SP symptoms in sweet orange groves of the EU.
NO: as the main pathway is already closed by legislation, it is difficult to address the alternative, low probability and/or high uncertainties pathways
RNQPs: Are there measures available to prevent pest presence on plants for planting such that the risk becomes mitigated? 
No uncertainty
Is the pest able to enter into, become established in, and spread within, the EU territory? YES, but for entry only through alternative minor alternative pathways Plants for planting constitute the main means of spread over long distances but this pathway is closed for entry by existing legislation Uncertainties on the status of Rutaceae species other than Citrus, Fortunella and Poncirus as natural hosts for CTV, and about their potential significance for virus dissemination Potential for consequences in the EU territory (Section 3.5)
Introduction and spread of non-EU, SPcausing or RB CTV isolates would have severe detrimental effects on EU citrus crops Because of the negative impact of CTV, its presence on plants for planting of host species would have a negative impact on their intended use Uncertainties about the inability of European CTV isolates, apparently related to non-European SP-inducing isolates, to cause SP symptoms in sweet orange groves of the EU Available measures (Section 3.6) Use of rootstocks preventing the development of tristeza decline on the scions (but not effective against SP causing isolates) Cross-protection against SP isolates by preinoculation of trees with mild protecting isolates Use of certified planting material, elimination of infected trees to reduce local inoculum Certification of planting material of susceptible host species is by far the most efficient control method, because efficient diagnostics are available Uncertainties on the status of Rutaceae species other than Citrus, Fortunella and Poncirus as natural hosts for CTV, and about their potential significance for virus dissemination
Conclusion on pest categorisation (Section 4)
Non-EU CTV isolates meet all the criteria evaluated by EFSA to qualify as a Union quarantine pest.
